Background: Physical activity (PA) and exercise is recommended in clinical guidelines for the maintenance of good health status and management of Non-specific chronic low back pain (NSCLBP). At present, no study has evaluated the predictive factors of self-reported PA level among patients with NSCLBP. This study sought to determine the predictors of self-reported PA level among patients with NSCLBP.
Introduction
Non-specific chronic low back pain (NSCLBP) is defined as chronic low back pain not attributable to a recognizable, known specific pathology (e.g., infection, tumor, osteoporosis, lumbar spine fracture, structural deformity, inflammatory disorder, radicular syndrome, or cauda equina syndrome).
1 Non-specific low back pain can be classified as: acute, sub-acute and chronic low back pain. Acute low back pain is an episode of low back pain for less than 6 weeks, sub-acute: low back pain between 6 and 12 weeks and chronic low back pain for 12 weeks or more. 2 NSCLBP has various impacts on body functions, activity and participation in daily life, [3] [4] [5] and it is a common cause for attending healthcare. 1 It can have serious effect on different levels -functional, psychosocial and socio-economical being of an individual. Non-specific low back pain is a common complaint in the young and is more prevalent in older adolescents and females. 6 The patient with Low Back Pain (LBP) not only suffers from physical discomfort, but also from functional limitation, which might cause disability and interfere with their quality of life.
7 Low back pain has been shown to have an association with physical activity at work and in leisure time, certain lifestyle factors and demographic characteristics. According to physical activity guidelines for Americans (2008) , Physical activity level is defined as any bodily movement produced by the contraction of skeletal muscle that increases energy expenditure above a basal level. 9 It includes the full range of human movement and can encompass everything from competitive sport and active hobbies to walking, cycling and the general activities performed in daily living (such as house chores, working in a workshop or office). It is generally accepted that physical activity confers benefits to psychosocial health, functional ability and general quality of life, 10, 11 hence has been recommended over times in the control and management of chronic low back pain, 12 cum mitigating against its potential risk factors.
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Different methods for evaluating physical activity are available, varying from simple patient reports to sophisticated, technically oriented ambulatory monitoring. 13 Selection of an appropriate evaluation method is primarily based on the specific dimension of physical activity to be evaluated, methodological quality, and feasibility.
14 Physical activity levels are sparsely measured in Low Back Pain trials. This may be because accurate assessment of activity level is not easily accomplished since instruments that provide direct measures of physical activity, such as accelerometers, pedometers or doubly labeled water technique are not readily available to the clinicians and/or are not economical and time effective for use in large groups of people. Therefore, subjective means such as self-reported instruments in the measurement of physical activity level of various strata of people in the general population has been on the increase. This may be seen as a response to the call for a cheaper yet effective means of assessing physical function.
Physical activity tends to be altered following low back pain and visa-vis a complex network of factors influencing it even in LBP varying widely in different populations. Some studies have posited that low levels of physical activity among chronic LBP patients are associated with certain life style factors and demographic characteristics, 8 high levels of fear-avoidance beliefs and pain catastrophizing. 15 While a large number of studies have focused on individual determinants (such as motivation or self-efficacy), less has been available in the physical activity literature regarding influence of the perceived physical environment (such as the presence of sidewalks, availability of recreational facilities etc) on the physical activity level of patients with non-specific chronic low back pain.
Prognostic factors for the transition from non-specific acute LBP to CLBP have previously been described in personal and socioeconomic areas as well as in all domains of the International Classification of Functioning, Disability and Health (ICF), [16] [17] [18] [19] [20] [21] but not in PA level point of view. Given its high rate of prevalence, investigation of the course of NSCLBP and possible predictive factors is needed for effective patient management, especially when modifiable predictive factors can be identified. However, from available literature, no information is available about the predictive factors on the level of physical activity engaged by patients with NSCLBP especially with regards to their socio-demographic, clinical and environmental characteristics. This study therefore aimed at determining the predictors of self-reported PA level among patients with NSCLBP.
Methods

Research Design
The study was a descriptive survey to evaluate the predictors of PA level among patients with NSCLBP.
Subject selection
57 patients (25 males, 32 females) were recruited for the study using a convenient sampling method based on their willingness and availability. They were recruited from the out-patient physiotherapy clinic of a tertiary hospital. The sample size was calculated with the Taro Yamane's formula;   ss=N/(1+Ne   2   ) Where ss=sample size, N=population size,e=sampling error=0.05. For the purpose of this study, N=61. Therefore, ss=61/[1+61(0.05×0.05)]=52. Inclusion criteria were: age range of 15-69 years (IPAQ age requirement), patients diagnosed of NSCLBP who were receiving physiotherapy treatment. Exclusion criteria include: pregnant females, neurologic complications associated with lumbar disc herniation, known psychiatric illness, patients who have undergone any back surgery in the previous three months and patients with known structural back abnormality.
Data collection instruments
Roland morris low back disability questionnaire (RMDQ) 22 This was used to assess disability level. It consists of 24 items. Scores on this questionnaire ranged from 0 (indicating no disability) to 24 (indicating severe disability). The reliability and validity of this questionnaire has been reported in previous studies.
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Modified assessing levels of physical activity and fitness (ALPHA) environmental questionnaire
This was used to assess the environmental perception in relation to PA. The questionnaire contains 39 items grouped in 8 themes. Each item contains question which refers to: types of residences in your neighbourhood, distances to local facilities, walking infrastructure in your neighbourhood, how pleasant is your neighbourhood, neighbourhood safety, cycling and walking network, home environment and workplace or study environment. It is valid and reliable in assessing environmental factors related to PA. 24 
Long form of the international physical activity questionnaire (IPAQ)
This was used to assess the patients PA level. IPAQ consists of five domains of activity namely: leisure-time physical activity (LTPA), job-related physical activity (JRPA), transport-related physical activity (TRPA), domestic and gardening physical activity (DGPA). Items in the questionnaire were structured to provide separate domain specific scores for walking, moderate-intensity and vigorous-intensity activity. The Long Form of IPAQ has been used as a standardized measure to estimate habitual practice of PA of population from different countries and sociocultural context.
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Numerical rating scale
This was used to rate the patients pain level. It has indicators from 0 to 10 categorizing pain into: no pain, mild pain, moderate pain and severe pain. This scale has an excellent reliability and validity for rating back pain. A height scale, calibrated in centimeter was used to measure the heights of the participants to the nearest 0.1cm.
A weighing scale (Secca 287, Germany)
This was used to obtain the weight of the participants to the nearest 0.1cm.
Tape measure
A non-elastic tape measure (Model: HD2020, Shanghai Kearing Stationary Co., Ltd, Shanghai, China) of range 0 -150 centimeters was used to measure the chest, waist and hip circumference to the nearest 0.1cm.
An Omron (Karada Scan HBF-375) was also used to determine the percentage body fat. It has been reported to be accurate for use in the estimation of body fat.
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Procedure for data collection
Ethical consideration
An ethical approval was sought and obtained from the institutional Health Research and Ethics committee. The aim of the study and the procedures were explained to the patients who then read and signed the informed consent form.
Demographic measurement
Height of each participant was measured using a stadiometer. The participants were instructed to stand bare-footed in an upright position on the platform of the stadiometer. The horizontal projection of the stadiometer was placed on the vertex, crushing the hair as much as possible. The researcher checked that the feet did not come off the floor and that the position of the head was still maintained, the readings were read off to the nearest 0.1 centimeter.
To measure the weight, participants were instructed to stand barefooted on the platform of the weighing scale with feet apart and weight evenly distributed. The researcher checked that the reading of the scale was on zero. The reading was recorded to the nearest 0.1kg.
Body mass index (BMI) (kg/m
2 ) was calculated by dividing the weight in kilograms (kg) with height in square meters (m 2 ). Waist circumference was measured with the subject standing, arms at the sides, feet together and abdomen relaxed, a horizontal measure is taken at the narrowest part of the torso (above the umbilicus and below the xiphoid process) at the level of the navel, using a flexible tape measure and extendable to one decimal place. Hip circumference was measured with the subject standing erect with the feet together, a horizontal measure is taken at the maximal circumference of the buttocks using a flexible tape measure and extendable to one decimal place. Waist to Hip ratio was calculated by dividing the waist circumference by the hip circumference.
Then patients filled information about their demographic and clinical profile in the self-structured questionnaire.
Physical activity level measure
Long form of IPAQ was administered to the patients to assess their PA level in the various domains. According to the guidelines for the data processing and analysis of IPAQ, 28 computations of the total scores requires summation of the duration (in minutes) and frequency (in days) for all the types of activities in all domains. Domain specific scores were computed by summation of the scores for walking, moderate-intensity and vigorous-intensity activities within each specific domain while the total scores in the different domains were calculated to yield an overall grand total. The metabolic equivalent (MET)-minute was computed by multiplying the MET score of an activity by the time in minutes. The PA level was expressed in MET-minutes/week. The PA level of the participants was categorized as moderate if the individual performs 3 or more days of vigorousintensity activity of at least 20 minutes per day OR 5 or more days of moderate-intensity activity and/or walking of at least 30 minutes per day OR 5 or more days of any combination of walking, moderateintensity or vigorous-intensity activities achieving a minimum total PA of at least 600 MET-minutes/week. It was categorized as high if an individual performs vigorous-intensity activity on at least 3 days achieving a minimum total PA of at least 1500 MET-minutes/week OR 7 or more days of any combination of walking, moderate-intensity or vigorous-intensity activities achieving a minimum total PA of at least 3000 MET-minutes/week. However, patients who did not meet the criteria for moderate or high PA level were considered to have a low PA level.
The environmental perception of the patients in relation to PA was assessed using the 39 item modified long form of ALPHA Environmental Questionnaire.
Low back pain and disability measures
Numerical rating scale was used to rate the patients pain intensity/ level. 0 indicates no pain, 1-3 indicates mild pain, 4-6 indicates moderate pain and 7-10 indicates severe pain.
RMDQ was administered to assess disability level of the patients. Scores on this questionnaire ranged from 0 (indicating no disability) to 24 (indicating severe disability). Patients responded by answering yes or no to indicate whether each statement represented a true description of their current disability owing to their condition. The number of items the participant ticked was summed and the score for the RMDQ was obtained.
Body Fat Percentage was determined by a body fat analyzer. The participants measured height was inputted and the sex selected in the machine. The participants were asked to stand bare footed on the platform of the machine with minimal clothing and percentage body fat was read, as calculated by the analyzer.
Data analysis
A descriptive statistics was used to summarize data in frequency and percentage tables. A step-wise multiple regressions were used to determine the predictors of the four domains of physical activity (jobrelated, transport, domestic/garden and leisure). Alpha level was set at p<0.05. Statistical analysis was performed using Statistical Package for Social Sciences (SPSS, Chicago, IL, USA).
Results
The 57 participants involved in this study comprised of 25 males (43.9%) and 32 females (56.1%) with an age range of 21 to 69 years, mean age of 48±13.8 years and mean BMI of 27.4±5.2 kg/ m2. Table 1A below shows the scio-demoraphic characteristics of the participants. Male participants had a higher JRPA (5940 METMinutes/week), TRPA (19152 MET-Minutes/week) and LTPA (4986 MET-Minutes/week) while female participant had a higher DGPA (10080 MET-Minutes/week) ( Table 1B & Table 2 ). Majority of the participants reported their PA level to be of moderate and high intensity (Table 3) . An analysis of the perceived environmental characteristics is presented in Table 4A & Table 4B below. Table 5 below shows the result the summary of stepwise multiple regression analysis to ascertain the significant predictors of Job-Related Physical Activity. Only four variables are significant predictors of Job-Related Physical Activity.
The significant predictors of transport-related physical activity are outlined in Table 6 below. Table 7 below shows the results of the stepwise multiple regression analysis to determine the significant predictors of DGPA. The result shows that DGPA has the highest number of significant predictors. Table 8 below shows the results of the stepwise multiple regression analysis to determine the significant predictors of LeisureTime Physical Activity (LTPA). The result shows that out of the 56 variables that were entered into the regression model, only 6 variables were significant predictors of LTPA. 
Discussion
Socio-demographic and clinical characteristics of the participants
The findings of this study revealed that there were more females than males among the participants. This may be due to the fact that more joints are affected in females than males although, it is known that males and females equally develop LBP. 28 Most of the participants both were found to be in the age group of 50 to 59 years. This is in tandem with a study that reported about 55% of females and 45% of males to have low back pain and the highest age group with low back pain to be 55 to 64 years in a study on low back pain, lifestyle factor and physical activity. 8 Hoy et al reported that low back pain is more common among people aged 40-80 years, with the overall number of individuals affected expected to increase as the population ages. 29 Also greater number of the participants in the present study was found to be in the middle class. A small proportion of the participants reported to have an average monthly income less than the minimum wage while a lesser percentage was found to be among the rich class. Findings are consistent with that reported by Sheikh and Abdul in their study on clinical pattern of chronic low back pain. 30 They found 75% of low back pains among subjects of middle class, 20% of the patients were poor and 5% of the subjects were rich. They opined that the rich may possibly have opted more for private clinics for treatments whereas the poor patients may not have had access and financial capacity to reach the multidisciplinary hospitals. Several studies also have shown that middle class individuals with chronic LBP attended more to hospitals. 28, 31 Literature shows that the risk of low back pain is related more with childrearing although this effect might be partially mediated by some other confounders associated with increasing family size. 32 Smoking also a has been implicated in the incidence of low back pain, with both current and former smokers reported to have a higher prevalence and incidence of low back pain than never smokers. 33 The findings of this study however reported that over half of the participants reported to have a family size that is up to 5 members and majority being nonsmokers and non-alcoholics.
Furthermore, greater number of the female participants was found to be overweight or obese compared with the males. This may also have contributed to prolonged duration of LBP reported by the females. An increase in BMI may increase the intradiscal pressure in the vertebral disc of the lumbar vertebrae particularly the L4 and L5 intervertebral disc into prolapse and herniation. For patients that have low back pain, large BMI may retard the rate of healing because of the weight bearing on the compromising structure.
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In addition, more than half of the participants reported moderate/ sever pain intensity, but over eighty percent of the participants received at most two sessions of physiotherapy treatment every week. This could be as result of low economic status of the patients leading to inability to afford frequent visit to the clinic or may be due to the location or distance of the clinic from the patients' homes.
Physical activity level of the participants
Majority of participants attained the level of at least 30 minutes of moderate physical activity 5 days a week, which could be considered as the lowest level of physical activity for achieving health benefits.
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This implies that most of the patients had a physical activity level that was within moderate and high. The high level of PA indicated in this study may be explained by the Avoidance-Endurance Model (AEM), which emphasizes that individuals with NSCLBP ignore their pain and persist on moving around despite their pain. 36 This is in contrast to the assumptions of the fear avoidance belief as shown by some studies, which expects people with chronic pain to reduce their participation in physical activity due to fear of pain that may accompany reoccurrence or fear of exacerbation of pain. 37, 38 Conversely, two other systematic reviews indicated that individuals with chronic low back pain engaged in similar levels of physical activity compared with asymptomatic controls. 36, 39 However, all these studies involved an objective assessment of physical activity and a reduced sample size, which could account for the variation between their results and that of this present study. Thus a prospective study employing larger sample size and objective assessment of PA level should be carried out among individuals with NSCLBP. However, in most studies recommended levels of PA have been determined in relation to leisure-time PA, while other domains (job-related, transportation, domestic and garden) were not equally considered. 40 Therefore, studies using new integrated approach of determining PA level throughout four domains, as is IPAQ, could find considerably lower levels of physical inactivity. 41 Also, the result of the present study showed that the male participants recorded a higher PA level than the females. This may be due to the fact that most of the males were physically active in their leisure-time while the females showed inactivity in their leisure-time. A similar study that assessed the PA level of patients with NSCLBP and its association with demographic variables reported that greater number of patients (61.5%) was on moderate PA level and more male were involved in higher PA than female participants. Thus they opined that larger percentage of NSCLBP patients in their environment were within low and moderate PA level. 42 Likewise, a study done among healthy subjects have shown that females have lower PA as compared to males. 41 The males in this present study were more physically active at their job and leisure-time and were more active commuters than their female counterparts. The female participants were noted to have greater domestic PA.
Perceived environmental characteristics of the participants
Self-reported access to sports and leisure facilities, location of stores within easy walking distance of home, availability of sidewalks, and perception of attractive buildings/homes in the neighbourhood were contingent on sex. This may explain while male participants recorded a higher level of leisure time PA whereas the females recorded a higher leisure-time physical inactivity. Meanwhile, 'location of stores within easy walking distance of home'' was contingent on being a female. This is expected since the females are mostly the ones saddled with the task of home keeping, child care and shopping thus they should be disposed to better perception of the location of stores within their neighbourhood. All the female respondents were found to perceive stores to be located within easy walking distance of home and may have contributed to the increased domestic and garden PA among the females reported in this study.
Predictors of the domains of physical activity of the participants
The findings of the study showed that 'twice number of physiotherapy treatment received per week, age group of 30 -39 years, average monthly income of less than 18,000 naira and selfreported shopping at local stores accounted for 23%, 13.5%, 5.4% and 4% respectively of the variance due to Job-Related Physical Activity (JRPA). Together these variables accounted for 45.9% of the variance due to JRPA. Thus 54.1% of JRPA score could not be accounted for in this study.
Similarly, perception of attractive natural sight in the neighborhood, waist-hip ratio, being married, geopolitical zone (south East), perceived local shop located more than 10 -30 minutes from the home and percentage body fat accounted for 16%, 9.4%, 15.1%, 9.3%, 6.4%, and 4.4% of the variance due to Transport-Related Physical Activity (TRPA). These variables altogether were only able to predict 60.6% of the variance in TRPA. This implies that 39.4% of the variance due to TRPA was not accounted for in this study. Therefore, there are other factors that contribute to the percentage of variance in TRPA.
Furthermore, the predictors of Domestic and Garden Physical Activity (DGPA) were found to include the socio-demographic variables-'family/household size of 3-5 members (10%), nil tobacco smoking (2.9%)', clinical variables-'moderate pain at the low back (2.4%), increased waist-hip ratio (1.2%), decreased disability index (25.6%)', and perceived environmental variables-'poor neighborhood neatness (14.6%), 10 minutes or less taken to trek to the nearest restaurant (14.8%), Ease of walk to public transportation stop (6.3%), pleasantness of neighborhood for walking (5.6%), Sidewalks availability (4.7%), crime safety at night (3.3%), crime safety at day (1.3%), presence of attractive natural sight in the neighborhood (0.9%), proximity of stores to homes (0.8%), perception of walking being quicker than driving in the neighborhood (0.4%), more apartment buildings or blocks of flats residence in the neighborhood (0.4%)'. In summation, socio-demographic variables accounted for 12.9% of variance in DGPA, clinical variables accounted for 29.2% of the variance in DGPA while perceived environmental variables accounted for 53.1% of variance in DGPA. Together these variables accounted for 97% of the variance due to DGPA which is almost a complete prediction for DGPA. However there are other factors that contribute to the percentage of variance in DGPA as about 3% of DGPA score could not be accounted for in this study.
Besides, the findings of the present study imply that sex (male), geopolitical zone (South East), perception of walking being quicker than driving in the neighborhood, higher educational status, perceived none/a few detached house residence in the neighborhood and good neighborhood neatness accounted for 24.7%, 6.3%, 9%, 7.2%, 7.3% and 6.2% of the variance due to Leisure-Time Physical Activity (LTPA) respectively. Together these variables accounted for 60.7% of the variance due to LTPA. This implies that about 39.3% of LTPA score could not be accounted for in this study.
Conclusion
There was higher incidence (56.1%) and longer duration of NSCLBP among the females participants. The socio-demographic, clinical and environmental variables assessed in the study were only able to account for 45.9%, 60.6%, 97% and 60.7% of the variance in JRPA, TRPA, DGPA and LTPA domains respectively. Thus more parameters, like enjoyment in activities, knowledge of exercise health benefits, barriers to physical activity and social support etc., should be included in future studies in order to comprehensively determine the correlates of the domains of physical activity.
Implication of the study for practice
Since some modifiable variables are among the predictors of TRPA [waist-hip ratio (9.4%), percentage body fat (4.4%)] and DGPA [waist-hip ratio (1.2%), intensity of pain (2.4%), disability index (25.6%)], health professionals should give correct advice on how the patients can reduce their general body weight/fat especially weight in the waist region in order to enhance their participation in PA at home and leisure time.
Finally several environmental characteristics assessed in this study were among the predictors of JRPA (4%), TRPA (16%), LTPA (22.5%) and DGPA (53.1%). Thus, these environmental characteristics should be incorporated in the formulation and implementation of health and physical activity promotion programs for these patients and also considered when prescribing home programs for these patients.
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